Role of sphingosine kinase 2 in cell migration toward epidermal growth factor.
Sphingosine 1-phosphate (S1P), produced by two sphingosine kinase isoenzymes, denoted SphK1 and SphK2, is the ligand for a family of five specific G protein-coupled receptors that regulate cytoskeletal rearrangements and cell motility. Whereas many growth factors stimulate SphK1, much less is known of the regulation of SphK2. Here we report that epidermal growth factor (EGF) stimulated SphK2 in HEK 293 cells. This is the first example of an agonist-dependent regulation of SphK2. Chemotaxis of HEK 293 cells toward EGF was inhibited by N,N-dimethylsphingosine, a competitive inhibitor of both SphKs, implicating S1P generation in this process. Down-regulating expression of SphK1 in HEK 293 cells with a specific siRNA abrogated migration toward EGF, whereas decreasing SphK2 expression had no effect. EGF contributes to the invasiveness of human breast cancer cells, and EGF receptor expression is associated with poor prognosis. EGF also stimulated SphK2 in MDA-MB-453 breast cancer cells. Surprisingly, however, down-regulation of SphK2 in these cells completely eliminated migration toward EGF without affecting fibronectin-induced haptotaxis. Our results suggest that SphK2 plays an important role in migration of MDA-MB-453 cells toward EGF.